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Description 

Background of the Invention 

[0001] The present invention relates, in general, to 
non-volatile memory devices, and more particularly to a 
memory cell incorporating a single polysilicon floating 
gate structure. 

[0002] Electrically Erasable Programmable Read On- 
ly Memories (EEPROM's) are well known and well used 
in the art. They provide a method for storing data that 
can be retained even if power to the memory is removed. 
Most EEPROM's store charge on an electrically isolated 
floating gate which is used to control the state of a single 
transistor. The two focal points of EEPROM designs in- 
volve how to place a voltage potential on an isolated 
floating gate and how to determine the state of the single 
transistor. 

[0003] There are two common approaches for isolat- 
ing a floating gate structure and capacitively coupling 
the floating gate so it can be programmed or erased. 
The first approach uses a double dielectric/conductor 
stack to form a floating gate between two dielectric lay- 
ers which is controlled by a second conductor referred 
to as a control gate. The control gate is used to place a 
voltage potential on the floating gate to control move- 
ment of charge to and from the floating gate. When the 
voltage is removed from the control gate, the trapped 
charge will remain to provide a stored voltage potential 
in the memory cell. The structure requires the formation 
of two conductive layers which is typically accomplished 
with two polysilicon depositions. 

[0004] The second approach for isolating a floating 
gate structure uses a single polysilicon layer to form a 
capacitor to the substrate. One portion of the capacitor 
is the isolated gate of a single transistor and is used to 
provide the programming voltage on the isolated gate. 
The capacitor electrically separates the isolated gate 
from the rest of the circuit and controls the movement 
of electrons to and from the isolated gate through the 
dielectric layer of the capacitor. 

[0005] To determine the state of the single transistor, 
we need to determine if the transistor is conducting at 
one of two levels. Typically if the transistor is 'on' this is 
to be interpreted as a logic 9 V and if the transistor is off 
a logic '0* is assumed or vice versa. Such techniques 
rely on sense amp circuitry to determine which logic lev- 
el the current of the read transistor implies. Then once 
the logic condition is determined by the sense amp, a 
read voltage must be generated to serve as the output 
of the memory cell. 

[0006] With most EEPROM designs, the above men- 
tioned considerations add complexity to traditional 
CMOS process and design procedures. Additional proc- 
ess steps are required to form the double polysilicon 
stack or complications may arise with the addition of 
high voltage potentials for EEPROM's in close proximity 
to traditional CMOS devices. The addition of sense amp 



and read voltage circuitry will also consume valuable 
layout space which will increase the,cpst^of the final 
product. 

[0007] Accordingly, it would be advantageous to pro- 
5 vide a structure for a non-volatile memory cell which can 
be constructed from a single polysilicon deposition such 
that the floating gate structure can be formed during the 
same process steps that form the gate structures for 
common CMOS devices. It would be of further advan- 
10 tage to form an EEPROM cell which is capable of gen- 
erating a read voltage that does not require the use of 
sense amp or buffer circuitry and could be formed using 
the traditional constraints of a CMOS process flow with- 
out any additional process steps. 

15 

Brief Description of the Drawings 
[0008] 

20 FIGS. 1-3 are schematic representations of memo- 
ry cells according to the present invention; and 
FIGS. 4-5 are enlarged cross-sectional representa- 
tions of a memory cell according to the present in- 
vention. 

25 

Detailed Description of the Drawings 

[0009] Electrically Erasable Programmable Read On- 
ly Memories (EEPROM's) have become widely used in 

30 the semiconductor industry because of their ability to 
store data even if power to the memory is removed. 
Such memory cells are termed non-volatile and rely on 
storing a voltage potential on an isolated floating gate 
structure. The floating gate structure is typically used as 

35 a gate for a transistor where the stored voltage potential 
is sufficient to enable or disable that transistor. Circuitry 
is added to the memory cell which determines the status 
of the read transistor and provides a logic T or logic '0* 
during read operations. 

40 [001 0] In the present invention a structure is provided 
having a single polysilicon gate which uses a polysilicon 
layer to form a floating gate which is shared by two tran- 
sistors. This two transistor structure will obviate the 
need for sense amp circuitry and simplify the process 

45 steps required to construct a EEPROM memory cell. Us- 
ing the same process steps which form CMOS transis- 
tors, it is also possible to form a non-volatile memory 
cell which adds functionality to the circuit with no added 
process costs. 

50 [0011] Since the present invention can be constructed 
along with the formation of traditional Field Effect Tran- 
sistors (FETs), a schematic presentation will be provid- 
ed to describe a method of forming a non-volatile mem- 
ory cell. FIG. 1 is an electrical schematic representation 

55 showing a first embodiment of the present invention. 
Non-volatile memory cell, EEPROM memory cell, or 
EEPROM memory device 10 comprises a NMOS device 
or n-channel transistor 12 and a PMOS device or p- 
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channel transistor 11 connected in series. 
[0012] r One terminal of NMOS transistor 12 is electri- 
cally coupled to one terminal of PMOS transistor 11 to 
provide an output read voltage at output node 19. The 
other terminal of NMOS transistor 12 is connected to 
input terminal 14 and the other terminal of PMOS tran- 
sistor 11 is connected to input terminal 16. NMOS tran- 
sistor 12 and PMOS transistor 11 may be formed in well 
or substrate regions that require electrical contact to 
voltage potentials to provide biasing during read, pro- 
gramming, or erasing operation. Contact to a p-well or 
p-substrate of NMOS transistor 12 is accomplished with 
substrate terminal 17. Contact to a n-well or n-substrate 
of PMOS transistor 11 is accomplished with substrate 
terminal 18. 

[001 3] The voltage present at output node 1 9 will de- 
pend on the state of NMOS transistor 12 and PMOS 
transistor 11 which are both controlled by a floating gate 
structure 13. Floating gate 13 is either electrically con- 
nected to or acts as the gate structure which modulates 
the operation of NMOS transistor 1 2 and PMOS transis- 
tor 11. The charge present on floating gate 13 deter- 
mines which of the two transistors is conducting. The 
threshold voltage of each transistor is predetermined to 
ensure that only one of the two transistors dominates to 
provide the output voltage. Ideally, only one transistor 
would be conducting to provide the output voltage, while 
the other is completely disabled. 
[0014] During normal read operation of memory cell 
10, the voltage potential present at output node 19 will 
be used to determine the value of the data stored in 
memory cell 10. If floating gate structure 13 has a volt- 
age potential greater than or equal to the threshold volt- 
age of NMOS transistor 12, then output node 19 will 
have a voltage potential approximately equal to the volt- 
age present at input terminal 14. If the voltage present 
on floating gate 13 turns PMOS transistor 11 on, then 
output node 19 will be electrically connected to input ter- 
minal 16. It should be apparent to someone skilled in 
the art that if input terminals 14 and 16 are connected 
to opposite power supply potentials (Vdd and Vss) used 
in the circuit, then memory cell 10 will provide a voltage 
potential that can be used directly by other CMOS de- 
vices without any amplification. Since two transistors 
are used to form memory cell 10, it is possible to deter- 
mine the logic level stored without the use of sense amp 
or buffer circuitry to generate a read voltage. If the output 
voltage is directly connected to the gate of a traditional 
CMOS transistor, then memory cell 10 will provide the 
stored logic value without any current drain. As a result, 
memory cell 10 can be added to a CMOS circuit with 
minimal power consumption. 

[001 5] To program memory cell 10, electrons must be 
attracted to and trapped on floating gate 13. There are 
two mechanisms that can be used to program floating 
gate 1 3; Fowler-Nordheim Tunneling and Hot Carrier In- 
. jection (HCI). The capacitive gate structures of NMOS 
transistor 12 and PMOS transistor 11 are used to place 



a voltage potential on floating gate 13. The capacitive 
nature of a transistor comes from the gate oxide layer 
which is formed between a conductive control or poly- 
silicon layer and the semiconductor substrate. Disre- 

5 garding parasitic capacitances, memory cell 10 can be 
modeled as two capacitors connected in series between 
input terminals 14 and 16. A voltage potential (V fg ) will 
be placed on floating gate 13 by the voltage divider cirr 
cuit comprising a capacitance C 1 of NMOS transistor 1 2 

10 and a capacitance C2 of PMOS transistor 11. The volt- 
age (V fg ) on floating gate 13 is equal to the voltage po- 
tential present between input terminals 14 and 16 (V 12 ) 
times a ratio of the capacitance value of each gate struc- 
ture (C<\ and C 2 ) approximated by the formula: 

15 

V fg =V 12 *( C 2 /(C 1+ C 2 » 

The size and thickness of the gate oxide layer of each 

20 transistor can be adjusted to vary the capacitance value 
of each gate structure. By controlling the capacitance 
value of NMOS transistor 12 and PMOS transistor 11 
we can then determine the voltage potential present on 
floating gate 13 to control the movement of electrons. 

25 [001 6] It should be evident to someone skilled in the 
art that memory cell 10 with two transistors can be pro- 
grammed with several combinations of various voltage 
potentials at the terminals of each transistor. One such 
combination for using NMOS transistor 12 for program- 

30 ming would place input terminal 14 and substrate termi- 
nal 17 at a ground potential, leave output node 19 float- 
ing, and place input terminal 16 and substrate terminal 
18 at a positive programming voltage relative to input 
terminal 14 such as 7 volts to 21 volts. The above men- 

35 tioned condition will then employ Fowler-Nordheim tun- 
neling across NMOS transistor 12 to store charge on 
floating gate structure 13. 

[0017] With the preceding programming technique, 
PMOS transistor 11 is fabricated to have the larger ca- 
40 pacitance value so a large programming potential is 
present across the gate structure of NMOS transistor 

1 2. According to the above mentioned formula, if the ca- 
pacitance, C1 , of NMOS transistor 12 is smaller than the 
capacitance, C2, of PMOS transistor 11, then the volt- 

45 age potential (V fg ) will be greater than 50% of the volt- 
age potential between input terminals 14 and 16 (V 12 ). 
Therefore the voltage between the source of NMOS 
transistor 1 2 and floating gate 1 3 will be greater than the 
voltage between floating gate 13 and the source of 

50 PMOS transistor 11. Consequently, more electrons will 
tunnel onto floating gate 13 through the gate of NMOS 
transistor 1 2 than will leave floating gate 1 3 by tunneling 
through the gate of PMOS transistor 11. This will pro- 
duce a net charge on floating gate 13 which will program 

55 memory cell 10. 

[0018] To use HCI to program floating gate structure 

1 3, substrate terminal 17 and output node 19 are placed 
at a ground potential, input terminal 16 is left floating, 
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input terminal 14 is connected to Vdd ? and a positive 
programming voltage relative to the ground potential is 
placed on substrate terminal 18. As electrons conduct 
between the source and drain of NMOS transistor 12, 
the voltage potential on floating gate 13 will attract and 
trap hot electrons. The capacitance values of NMOS 
transistor 12 and PMOS transistor 11 should be sized 
so a large programming potential is present across the 
gate structure of NMOS transistor 12. 
[0019] Erasing of memory cell 1 0 is performed by re- 
moving the previously stored charge from floating gate 
13. Fowler-Nordheim tunneling is used to remove the 
electrons through the gate structure of either transistor. 
Again various combinations of voltage potentials can be 
used by those skilled in the art and one such method 
will be provided here. To use NMOS transistor 12 for 
erasing, substrate terminals 17 and 18 are placed at a 
ground potential, input terminal 16 and output terminal 
19 are left floating, and a larger erasing voltage potential 
relative to the ground potential is placed on input termi- 
nal 14 such as 7 volts to 21 volts. Electrons trapped on 
floating gate 13 will tunnel through the gate oxide of 
NMOS transistor 12 and leave memory cell 10 through 
input terminal 14. 

[0020] FIG. 2 is an electrical schematic representa- 
tion showing a second embodiment of the present in- 
vention. Non-volatile memory cell, EEPROM memory 
cell, or EEPROM memory device 20 is comprised of two 
PMOJ3 devices or p-channel transistors 21 and 22 con- 
nected in series. Floating gate 23 is used to modulate 
which of the two transistors is conducting to provide the 
voltage potential at either input terminal 24 or 26 as a 
read voltage! to output node 29. PMOS transistors 21 
and 22 are fabricated to have different threshold voltag- 
es so only one is dominantly enabled during a read op- 
eration to provide the output voltage. To provide biasing 
to each device, the substrate or well may be connected 
to a voltage potential with substrate terminals 27 and 28. 
[0021] FIG. 3 is an electrical schematic representa- 
tion showing a third embodiment of the present inven- 
tion. Non-volatile memory cell, EEPROM memory cell, 
or EEPROM memory device 30 is comprised of two 
NMOS devices or n-channel transistors 31 and 32 con- 
nected in series. Floating gate 33 is used to modulate 
which of the two transistors is conducting to provide the 
voltage potential at either input terminal 34 or 36 as a 
read voltage to output node 39. NMOS transistors 31 
and 32 are fabricated to have different threshold voltag- 
es so only one is dominantly enabled during a read op- 
eration to provide the output voltage. To provide biasing 
to each device, the substrate or well may be connected 
to a voltage potential with substrate terminals 37 and 38. 
[0022] In the second and third embodiments of the 
present invention, output nodes 29 and 39 can be 
formed from the same region in the substrate. Since the 
source and drain regions of both transistors are of the 
same conductivity, one doped region or two overlapping 
regions can be shared by both transistors. In some cas- 



es, the terms 'source' and 'drain' simply refer to the two 
terminals of a transistor and is not meant to jmply a par- 
ticular current direction or voltage potential at either ter- 
minal of a transistor. The same techniques for program- 

5 ming and erasing memory cell 10 can be used to pro- 
gram memory cells 20 and 30. It will be obvious to one 
skilled in the art, that all embodiments may require dif- 
ferent voltage potentials to program and erase depend- 
ing upon the exact dimensions, doping levels, and de- 

10 sired performance characteristics. 

[0023] In both the second and third embodiments of 
the present invention, non-complementary transistors 
may be formed. The channel region of transistors 21 and 
22, or 31 and 32, are of the same conductivity with 

15 threshold voltages that are either both positive or both 
negative. As a result, one of the program states for 
memory cell 20 or 30, will have both transistors conduct- 
ing. When floating gate 23 or 33 is at the threshold volt- 
age of the first transistor 21 or 31, only one of the tran- 

20 sistors will be conducting to provide the output read volt- 
age. After memory cell 20 or 30 is programmed, both 
transistors will be conducting. To insure the proper volt- 
age is placed on output terminal 29 or 39, the size of 
one of the two transistors must be large enough to over 

25 nde and compensate for the current draw of the other 
transistor. 

[0024] FIG. 4 is an enlarged cross-sectional view of 
some elements of memory cell 10 of FIG. 1. NMOS tran- 
sistor 12 and PMOS transistor 11 are formed on a sem- 

30 iconductor substrate, a region of semiconductor mate- 
rial, or a body of semiconductor material 40 using pre- 
viously known processing techniques. P-well 41 , N-well 
42 and field oxide regions 43 are formed to electrically 
isolate NMOS transistor 12 and PMOS transistor 11. To 

35 provide biasing voltages, well contact region 47 is 
formed in P-well 41 and well contact region 53 is formed 
in N-well 42. Well contact regions 47 and 53 are of the 
same conductivity as the well in which they are formed. 
[0025] Next, gate oxide 44 for transistors 1 1 and 12 is 

40 formed by growing a gate oxide on surface 45. Gate ox- 
ide 44 for transistors 11 and 12 can also be formed from 
two separate growth processes. Such a technique could 
be used to vary the thickness of gate oxide 44 and thus 
the capacitance and threshold voltage of each transis- 

45 tor. To form floating gate structure 13, a single layer of 
polysilicon 46 is deposited on gate oxide 44 and then 
gate oxide 44 and polysilicon gate layer 46 are patterned 
and etched. Single polysilicon or polycide layer 46 can 
be doped with either a boron concentration or phospho- 

50 rus concentration of 1 x 10 15 atoms/cm 3 to 1 x 10 22 at- 
oms/cm 3 . A source or source region 48 and a drain or 
drain region 49 for NMOS transistor 12 are formed in P- 
well 41 . A source or source region 52 and a drain or 
drain region 51 for PMOS transistor 11 are formed in N- 

55 well 42. It is also possible to form source 52 and drain 
51 before forming source 48 and drain 49. 
[0026] Dielectric layer 54 is deposited on substrate 40 
to provide electrical isolation between each element of 
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EEPROM cell 10. Dielectric layer 54 is typically made 
from silicon dioxide which may be doped to protect 
" memory cell 10 from stress and sodium migration. To 
form each of the electrical connections to memory cell 
10, dielectric layer 54 is patterned and etched to expose 
portions of each region. Using metalization techniques 
known by those skilled in CMOS processing, electrical 
contact is made to well contact region 47 to form sub- 
strate contact 17. Electrical contact is made to source 
48 to form input terminal 14. Electrical contact is made 
to source 52 to form input terminal 16. Electrical contact 
is formed to well contact region 53 to form substrate ter- 
minal 18. Electrical contact between drain 49 and drain 
51 is provided by a conductive region or a metalized re- 
gion which also serves as output node 19. 
[0027] FIG. 5 is an enlarged cross-sectional view of 
some elements of memory cell 10. The cross-section of 
FIG. 5 is an alternate view of the memory cell 10 and is 
provided to show how floating gate structure 13 can be 
connected to both transistors. Fl G. 5 shows floating gate 
structure 13 made from gate oxide 44 and single poly- 
silicon layer 46. Again the thickness of gate oxide 44 
can be varied between each transistor to adjust the 
threshold voltage of the two transistors in memory cell 
10. It is also possible to adjust the threshold voltage of 
the two transistors in memory cell 1 0 by varying punch- 
through and Vt adjust implants during the formation of 
the two transistors. Such methods for adjusting the 
threshold voltage of a transistor with dopant implants 
are well known in the art. 

[0028] By now it should be appreciated that the 
present invention provides a non-volatile memory cell 
formed with two transistors 11 and 12, 21 and 22, or 31 
and 32 controlled by a common floating gate structure 
13, 23, or 33 respectively. The above mentioned em- 
bodiments can be manufactured using conventional 
CMOS processing techniques well known in the art. The 
memory cell is formed such that only one of the two tran- 
sistors dominates the transmission of the output voltage 
after the cell is programmed. Since each transistor is 
connected to a separate input voltage potential, memory 
cell 10 can provide the output voltage potential without 
the use of sense amp or buffer circuitry. Since memory 
cell 10 can be constructed along with a conventional 
CMOS circuit without any additional process steps, the 
Hinctionality of a circuit can be improved without any ad- 
ditional processing cost or dynamic power consumption. 



Claims 

1. A non-volatile memory cell (10) that is adapted to 
provide only a logic "T state or logic '0* state, the 
memory cell characterized by: 

a body of semiconductor material (40); 

the non-volatile memory cell having only two 

transistors including a first transistor and a sec- 



ond transistor wherein the first and second tran- 
sistors are formed in at least one well region 
formed in the semiconductor material; 
the first transistor (12) having a source (48) and 
5 a drain (49) formed in the semiconductor ma- 

terial (40), wherein the drain (49) of the first 
transistor (12) is coupled to an output node 
( 1 9), the first transistor (12) further having a first 
threshold voltage controlled by a first gate re- 
10 gion; 

the second transistor (11) having a source °(52) 
and a drain (51) formed in the semiconductor 
material (40), wherein the drain (51) of the sec- 
ond transistor ( 1 1 ) is coupled to the output node 
15 (19), the second transistor (11) further having 

a second threshold voltage controlled by a sec- 
ond gate region, wherein the first (12) and sec- 
ond (11) transistors are arranged such that dur- 
ing a read operation only one of the first and 
20 second transistors dominates to provide an out- 

put voltage at the output node (19), and wherein 
the output voltage has a first value when the 
first transistor (12) is in a conductive state and 
dominates and a second value when the sec- 
ond transistor (11) is in a conductive state and 
dominates; and 

a floating gate structure connected to the first 
gate region and to the second gate region to 
form a common electrode that is floating and a 
30 single polysilicon gate(1 3), 

characterized in that the memory cell in 
adapted to have its logic state altered by applying 
biases only to the sources or drains of the first and 
35 second transistors or to the at least one well. 

2. The non-volatile memory cell (1 0) of claim 1 where- 
in the drain (49) of the first transistor (12) and the 
drain (51) of the second transistor (11) are electri- 

40 cally coupled by a metalized region (19). 

3. The non-volatile memory cell (1 0) of claim 1 where- 
in the first transistor (12) is an n-channel transistor 
and the second transistor (11) is a p-channel tran- 

45 sistor. 

4. The non-volatile memory cell (1 0) of claim 1 where- 
in the first transistor (12) is an n-channel transistor 
and the second transistor (11) is an n-channel tran- 

50 sistor. 

5. The non-volatile memory cell (10) of claim 1 where- 
in the first transistor (12) is a p-channel transistor 
and the second transistor (11) is a p-channel tran- 

55 sistor. 

6. The non-volatile memory cell (10) of claim 1 where- 
in the single polysilicon gate (13) is doped to a first 
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conductivity. 

7. The non-volatile memory cell ( 1 0) of claim 6 where- 
in the first conductivity is p-type. 

8. The non-volatile memory cell (10) of claim 7 where- 
in the first conductivity is provided by a boron con- 
centration of 1 x 10 18 atoms/cm 3 to 1 x 10 22 atoms/ 
cm 3 . 



Patentanspruche 

1. Nichtfluchtige Speicherzelle (10), die nur einen Lo- 
gikzustand 1 oder einen Logikzustand 0 liefern 
kann, wobei die Speicherzelle gekennzeichnet ist 
durch: 

einen Korper aus Halbleitermaterial (40) ; 
wobei die nichtfluchtige Speicherzelle nurzwei 
Transistoren hat, namlich einen ersten Transi- 
stor und einen zweiten Transistor, wobei der er- 
ste und der zweite Transistor in wenigstens ei- 
nem in dem Halbleitermaterial gebildeten Sen- 
kenbereich ausgebildet sind; 
wobei der erste Transistor (12) eine Source 
(48) und einen Drain (49) aufweist, die in dem 
Halbleitermaterial (40) ausgebildet sind, wobei 
der Drain (49) des ersten Transistors (12) mit 
einem Ausgangsknoten (19) verbunden ist und 
der erste Transistor (12) weiterhin eine erste 
Schwellspannung hat, die durch einen ersten 
Gate-Bereich gesteuert wird; 
wobei der zweite Transistor (11) eine Source 
(52) und einen Drain (51) aufweist, die in dem 
Halbleitermaterial (40) ausgebildet sind, wobei 
der Drain (51) des zweiten Transistors (11) mit 
dem Ausgangsknoten (19) verbunden ist und 
der zweite Transistor (11) weiterhin eine zweite 
Schwellspannung hat, die durch einen zweiten 
Gate-Bereich gesteuert wird, wobei der erste 
(12) und zweite (11) Transistor so angeordnet 
sind, dass wahrend eines Lesevorgangs nur 
der erste oder der zweite Transistor dominiert, 
um eine Ausgangsspannung an dem Aus- 
gangsknoten (19) zu liefern, und wobei die Aus- 
gangsspannung einen ersten Wert hat, wenn 
sich der erste Transistor (12) in einem leitenden 
Zustand befindet und dominiert, und einen 
zweiten Wert, wenn sich der zweite Transistor 
(11) in einem leitenden Zustand befindet und 
dominiert; und 

eine Schwebe- bzw. Floating-Gate-Struktur, 
die mit dem ersten Gate-Bereich und mit dem 
zweiten Gate-Bereich verbunden ist, um eine 
gemeinsame, schwebende Elektrode und ein 
einzelnes Polysilicium-Gate (13) zu bilden, 



dadurch gekennzeichnet, dass der Logikzu- 
stand der Speicherzelle gearvdert t werden kann 
durch Anlegeh von Vorspannungen nur an die 
Sources oder Drains des ersten und zweiten Tran- 
5 sistors oder an die wenigstens eine Senke. 

2. Nichtfluchtige Speicherzelle (10) nach Anspruch 1, 
bei welcher der Drain (49) des ersten Transistors 
(12) und der Drain (51) des zweiten Transistors (11) 

10 durch einen metal li si erten Bereich (19) elektrisch 
verbunden sind. 

3. Nichtfluchtige Speicherzelle (10) nach Anspruch 1 , 
bei welcher der erste Transistor (12) ein n-Kanal- 

15 Transistor ist und der zweite Transistor (11) ein p- 

Kanal-Transistor ist. « 

4. Nichtfluchtige Speicherzelle (1 0) nach Anspruch 1 , 
bei welcher der erste Transistor (12) ein n-Kanal- 

20 Transistor ist und der zweite Transistor (11) ein n- 
Kanal-Transistor ist. 

5. Nichtfluchtige Speicherzelle (1 0) nach Anspruch 1 , 
bei welcher der erste Transistor (12) ein p-Kanai- 

25 Transistor ist und der zweite Transistor (11) ein p- 
Kanal-Transistor ist. 

6. Nichtfluchtige Speicherzelle (1 0) nach Anspruch 1 , 
bei welcher das einzelne Polysilicium-Gate (13) fur 

30 eine erste Leitfahigkeit dotiert ist. 

7. Nichtfluchtige Speicherzelle (10) nach Anspruch 6, 
bei welcher die erste Leitfahigkeit eine p-Leitfahig- 
keit ist. 

35 

8. Nichtfluchtige Speicherzelle (1 0) nach Anspruch 7, 
bei welcher die erste Leitfahigkeit durch eine Bor- 
konzentration von 1 x 10 18 Atome/cm 3 bis 1 x 10 22 
Atome/cm 3 bereitgestellt wird. 

40 

Revendications 

1 . Cellule de memoire non volatile (1 0) qui est adaptee 
45 pour ne definir qu'un etat "1" logique ou un etat "0" 
logique, la cellule de memoire etant caracterisee 
par : 

un corps constitue d'un materia u semi-conduc- 

50 teur (40) ; 

la cellule de memoire non volatile ayant unique- 
ment deux transistors, comprenant un premier 
transistor et un deuxieme transistor, ou les pre- 
mier et deuxieme transistors sont formes dans 

55 au moins une region de caisson d'isolement 

formee dans le materiau semi-conducteur ; 
le premier transistor (12) ayant une source (48) 
et un drain (49) formes dans le materiau semi- 
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conducteur (40), ou le drain (49) du premier 
tt (tf . ^transistor (12) est couple a un noeud de sortie 
(19), et ie premier transistor (12) ayant, en 
outre, une premiere tension de seuil comman- 
dee par une premiere region de grille ; 
le deuxieme transistor (11) ayant une source 
(52) et un drain (51) formes dans le materiau 
semi-conducteur (40), ou le drain (51) du pre- 
mier transistor (12) est couple a un noeud de 
sortie (19), et le deuxieme transistor (11) ayant, 
en outre, une deuxieme tension de seuil com- 
mandee par une premiere region de grille, ou 
le premier transistor (12) et le deuxieme tran- 
sistor (11) sont congus de telle sorte que, pen- 
dant une operation de lecture, seul Tun des pre- 
mier et deuxieme transistors domine pour ren- 
voi d'une tension de sortie au noeud de sortie 
(19), et ou la tension de sortie a une premiere 
valeur lorsque le premier transistor (12) est 
dans un etat passant et domine, et une deuxie- 
me valeur lorsque le deuxieme transistor (11) 
est dans un etat passant et domine ; et 
une structure de grille flottante connectee a fa 
premiere region de grille et a la deuxieme re- 
gion de grille pour former une electrode com- 
mune, qui est une grille (13) flottante, consti- 
tute d'une seule couche de polysilicium ; 

caracterisee en ce que la cellule de memoire 
est congue pour voir son etat logique modifie par 
Tapplication de polarisations uniquement sur les 
sources ou les drains des premier et deuxieme tran- 
sistors ou sur ledit au moins un caisson d'isolement. 

2. Cellule de memoire non volatile (1 0) selon la reven- 
dication 1, dans laquelle le drain (49) du premier 
transistor (12) et le drain (51) du deuxieme transis- 
tor (1 1 ) sont couples electriquement par une region 
metallisee (19). 

3. Cellule de memoire non volatile (1 0) selon la reven-. 
dication 1, dans laquelle le premier transistor (12) 
est un transistor a canal N et le deuxieme transistor 
(11) est un transistor a canal P. 

4. Cellule de memoire non volatile (1 0) selon la reven- 
dication 1, dans laquelle le premier transistor (12) 
est un transistor a canal N et le deuxieme transistor 
(11) est un transistor a canal N. 

5. Cellule de memoire non volatile (1 0) selon la reven- 
dication 1, dans laquelle le premier transistor (12) 
est un transistor a canal P et le deuxieme transistor 
(11) est un transistor a canal P. 

6. Cellule de memoire non volatile (1 Q) selon (a reven- 
dication 1, dans laquelle la grille (13) constitute 
d'une seule couche de polysilicium est dopee a une 



premiere conductivite. 

7. Cellule de memoire non volatile (10) selon la reven- 
dication 6, dans laquelle la premiere conductivite 

5 est du type P. 

8. Cellule de memoire non volatile (10) selon la reven- 
dication 7, dans laquelle la premiere conductivite 
est foumie par une concentration de bore de 1 x 

10 10 18 atomes/cm 3 a 1 x 10 22 atomes/cm 3 . 
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